The SMC collaboration at CERN has recently measured the spin-dependent structure function gt(x) of the deuteron.The data taken cover the kinematical region 1 Gey2 < Q2 < 30 Gey2 and 0.006 < x < 0.6. The first moment rt of gt ( x) is found to be two standard deviations below the prediction of the Ellis-Jaffe sum-rule. The inferred quark contribution to the proton spin is ~l; = 0.06 ± 0.20 ± 0.15. When combined with the result of EMC for the proton rio the difference ri -r~ = 0.20 ± 0.05 ± 0.04 is deduced, in good agreement with the fundamental Bjorken sum rule. Comparison with other experiments shows that in the region of x where the measurements overlap, the SMC deuteron data agree with the combination of EMC data for the proton and the recent E142 data for the neutron.
Introduction
Studies of unpolarised nucleon structure functions have shown [l] that the quarks have half-integral spin. The question how the quark spins account for the nucleon spin has been raised only recently, after the EM C collaboration at CERN has published a measurement[2] on the spin-dependent structure function of the proton, extending the previous measurements from SLAC [3, 4] to lower x values. Interpretation of these data in the frame of the quark-parton model has shown that the quarks essentially do not contribute to the proton spin. This unexpected finding has stimulated a large amount of theoretical work providing several alternative explanations. On the experimental side, new data have been taken, measuring for the first time the deuteron[5] and the neutron[6] spindependent structure functions. Here I report the first results on the deuteron polarised structure function 9f(x) obtained by the Spin Muon Collaboration (SMC) at CERN. virtual photon asymmetry AI(X) [8] by the relation Al ~ gI/FI . In the quark-parton model Al (x) can also be expressed by [7] :
(1)
In other words the gI (x) structure function can be interpreted as the difference between the probability to find partons of flavor i having their spins parallel, and those having their spins opposite to the spin of the target nucleon respectively. For three quark flavors and after integrating over x, we obtain the first moment of the proton structure function gi(x):
where we have defined
. Interchanging u and d quarks gives the corresponding expression for the neutron. Polarised lepton scattering thus measures the charge-squared weighted fraction of the nucleon spin carried by each quark flavor. Neglecting the deuteron D-state, the sum of the proton and neutron becomes:
The second term in the right-hand side (~u + ~d -2~s) is the flavor non-singlet component. Assuming SU(3) flavor symmetry, it is given by the combination 3F -D, where F and D are the SU(3) couplings determined experimentally in low-energy hyperon beta decay. The singlet term (~u + ~d + ~s) is the fraction of the proton spin ~E carried by the quarks. From the EMC data on the proton this number was found to be ~E = 0.12 ± 0.10 ± 0.14, which is consistent with the statement that the quarks do not contribute to the proton spin. This result has triggered an enormous interest, both theoretical and experimental. The theoretical situation has been reviewed in several recent publications [9,1O] . The first moment of gI can be compared to sum rule predictions. Sum rules are integrals involving combinations of structure functions. They are particularly important since they are the most reliable theoretical calculations presently available. Some of the sum rules for weak and electromagnetic interactions have been derived using current algebra, before any experimental information was available. A sum rule for the the polarised structure functions has been obtained by Bjorken [11] using current algebra. This sum rule relates the difference of gI for the proton and the neutron to the axial vector coupling constant in nucleon beta decay:
The term in parenthesis is the first order QCD correction. In order to test this sum rule one needs to know both gl'( x) and g~ (x). Separate sum rules for the proton and the neutron have been developed by Ellis and Jaffe [12] . In order to derive them they have further assumed exact SU(3) symmetry for the baryon-octet beta decay and zero pola.risation of the strange quark sea of the nucleon. The sum rules are then written: 
